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(57)Abstract: 

An ambulatory mechanical leg system drives a mechanical leg (100, 21) with a crank (91) to pivot about a pivot 
axis (102) to produce uniform rectilinear motion at the distal end (41) of the leg (100, 21) during a stride stroke 
(51) portion of a crank revolution or cycle and then lifts the distal end (41) to fast-return it in a step stroke (61) 
during the remainder of the revolution to a starting point for the next stride stroke (51). The crank (91), leg (100, 
21) and pivot axis (102) sizes and proportional lengths or distances are modeled to an angular profile that 
produces nearly constant velocity, and mechanical structures maintain nearly rectilinear motion, of the distal 
end (41) of the leg (100, 21) during the stride stroke (51). 
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[00 1 5 ] 

fe^5A/, _h fg © $P < , feM7aP§PXF'7^F2 143<ia : ^-©*4igp^fe§SgP4 1© 
ft^cDJS^tt, ^{*10^M75-f6]18t;:ftjILfcB#©, ffiCiiX F77 F 2 2 , 2 3, 
24, 25, 2643J:tf^tl5»©^-SgP 42, 43, 44, 45, 4 6 ©|?tgLT^ 
5« WXF7»;F 2 1 , 22, 23, 24, 25, 2 6 *5 i tf f ta 6 Ofigp 4 1 , 42 
, 43, 4 4, 45, 4 eOltSlttii:, t^5/-u^^l0^S*73^, EPS^EPl 
8 fcR#75r IfliKiiJt'rSo 
[00 1 6 ] 

* fc, ± 15 © Pn < , S ^ 14 ^ # § fc tb K it , S gP 4 1 , 4 2 , 4 3 , 4 4 , 4 5 , 4 6 
© » TJ ^ - * f* 1 4 0-#<BTf^ft< fcfe20, f LT^ft 1 4 © ffi ffi III 7? 'P %: < t fe 1 
•o - 7^ IS) B# # X F- 5 -Y F X F o-7ft©^f ft^OfiitJi <9 , ^©^S^fnoSI 

\z ^ x fe m n t 5 ic , * < t fe 3 o © je gp hp , ait = i a^.nm) comi%ic&-?Tm 
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f* 1 0 ft 3£ n m 1 6<D±KSj$lTV>SCi:S«jf$H,\ L fc fr ^> T , 0 1 K ^ f H SSSI 
i«C#WSXh5<y b 2 K 2 2, 2 3, 2 4, 2 5, 2 6 liCfnaSO^y^li 
111 3 1 , 32, 33, 34, 35, 3 6t?igSJbTVSH % T <fc D f¥ Iffl t Bj§ § 

^tfntf, H 1 EWSt5±5K, Iftl OO^ITH, *«^fiS|5 4 5 *^j$Sl 6± 

© x # y f 9 8 ©± k mm 2 n , fcxf^^Fxha-^iTnat^sttt, ^ w 

73 Jg gP 4 lttJSIl 6 10X^7 h8 7Ei»4tin>T, SStXh7^FXfn- 
M U|^LOO|5tC5fS5„ — 73, fe»t'*©JEaP4 3tt3£j#ffil 6©il?8 

3 K#?±lf Sntfe *OXh5'f 3 tOA^ Titf Xf 7 7'X h a 

- ^ 6 3 © & * £ & 5 „ £ & 7} g 15 4 5 ^Xh7^FXl-D-^5 5 ©I^ElLTXf 

in 6ittt?n, ^oxf^^Fxhn - 5 3 %m%t? % „ hmti&b 

4 1 BJjtffi 1 60±C$^«SSnT^t), XF5^FXFa-^5 1 © (£ {£ * Rfl ±fi & 
t$5. ^ K , ;& M 73 JOT gP 4 1 fr 3£ If m 1 eOiSffCXf-y/X Fa-^6 1 

£ tf fc , *r»*JB»4 5t4^j#lil6fcllD, ^OXF7^FXFD-^5 5*l!l&L, 
fltS4i*Ei4 3a$#Il 6 ± E Ji o T , *0XF7-TKXFn-^53iDSfiifi 
K * j£ & £ o 7± JS gP 4 2 , 4 4, 4 6 lt ^tl^n©!M^77>^«§l»3 2, 3 4, 3 
6 K «t o T ft © J£ l? ffi ffi M BE S n #8 fr ft T ^ 5 o L fc fr o T , flMfcfHlKiS'r^iftJIB 

mi o t* « , v> -r n © m m c *s r & 51 n 'f 1 & -r s # m 1 6±c^*< it>2oo$j8 

gp k 2 -o ©£JSgPfr£ § o 
[00 1 73 

^Rr^-^tt^vfecoomBTfSfesJf-cffiWittt, ft & 1 0 fr An 31 s « « m 

*-eS§EMb6t\ XF7^FXFo-^*OIgpo*#l 4 icttT ZMZ & — « 
Set, f?-g»Si?*«cJ:i?$8. ca-liffll r 38 £ J J; tf r^gjgj 

£fflv>e>nra — ©j£Biu sp % s * © 73 fRj * rc it mm%k t it m m & k mm © mm * m « u x 

^ 5 „ S ft #: 1 0 © [W] — IJtS§£fPOX F7-f FX Fn-^Ifitt^ti- 

* iTi* i o frtrS: fettfetiaiif *»-&JK^«, ftf* i o ©WMfc&3JSgp©x F v 

^FXFn-^OlgttiTi--!?fe8, l!^^5JIS4 K 4 2, 4 3, 4 4, 4 5, 4 
6 © — Jg ( — SMS) mm ( SC «) tt , ftl6g^*^XF7^FXFa^75 1, 5 2 
, 5 3, 5 4, 5 5, 5 6 ®^T*iffil 6 tgMLTV^H, tft 1 0^*%iO$|fi 
I^XrA 1 2*gftT^5*^K:tt, ft # 1 0C«6TiSl>gStt*4il«. ft # 1 
0 * £■ fc: fig fx t> S fc HI $e f § ±1 fi , & M © S gP 4 1 , 4 3 , 4 5 © X F 7 -f F X F n 

- & ifili, 7£ « © gP 4 2 , 4 4, 4 6 CX F7^ FX Fn-^IS£Jt^I^^, 1 
£■ fc «fe o X it # it fe L < (4 fr L X fe «t V> 0 i£ it. ft {* 1 0 * £ tc jfe % D , fe L < J4 HI $s ? 

% m -a- k: it , £ fflo ja gp 4 2 , 44, 46©xF7^FxFn-7iga, sisgM 1, 

4 3, 4 5(OXF7^FXFn-7agttt^I^*\ i§£-K: J; o T ttffit £> L < Mfi 1 
L T t> J: V o 

[00 1 8 ] 

xf -y/xFn-^toj&stfgii 6 & ± k n % ± if & n r k , - g nt m x 

h 9 >T F X h n — * tf O fi 7c ^ fr ^ M l 6 ± <D ft # l o*3£^L«l3i*-&Sk^5c:© 
ffl * t> ic «k d , * 1 4 ^ 45 tf >- ^ , t> -< — t! > ^ * /c a -9- — v y if $ s c t a < 

3fc f# a 1 6 KMLXA-Xtft^t l fcS'Tfta,. $ c © II * t> 5 JS fr M © 

sgp©Ki^*^«-r?);ik^@M^^^fr, d©^*ttj:!9, sgp©§i#-rt», 

*5 J: IK ft gp © 0 * fr 13 c § nj ft fr & S o 2: © flt fc L T , ft 1 0 (ifsfflS§^ fi M U 

5 0 * 1* 1 4 © # fiO 5 l2tc*fett*nJK±©J&aPx » S L < f* * f* 1 4 © ;£ ^ * ti * 
n©*^/SgP4 3, 4 5 1C, 3ASU<SfCliDt(^iI^S5itltT, #JS77 

* ^ ff < LT0ls^Ek'*7 F k L T Wt t& S * fr S> , - 73 * © ffi JE gP it M *s B# fc =g =F 
i^tTlitSC k % P7J <" c k fr T # S o 

[00 1 9 ] 
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^^mo, ^ft^T«&<^ £>©©##©, ip-a-flDjcv, Li^com^m.^, =&x^ 

»^Xhn-^ 6 1 , 62, 6 3, 6 4, 65, 6 6ifOE3 4 1 , 42, 43, 44, 
45, 4 6 Olgti, §X f7-f FX bd - £ 5 1 , 52, 53, 54, 55, 56*© 
£ ffi 4 1 , 42, 43, 44, 45, 4 6 ©aSKl tt^^^ C t T?3& S „ iftSfc, « 
^(fXf7^KXfn-^5 l CS5SaP4 1 © M ft , Xf7YFXFn-^lS5 1 
O^lf- SSftS-gT?«5i!l', XfyyXhO-^gg6 lt'fROlitHf, 
Ltfigp^^cx KX F n-^ 5 1 © & i( fc 5£ ~3 ft , SSlg-rsfcJtOjfiftfcXh^ 

FXFo-^IgSfTtfSo £ © W W & * fc , V^noiSjS?feinfK:6*365£ 
gP 4 1 , 42, 43, 44, 45, 4 6 O 5 % '>4 < 1: fe 3 j?S L < tt 4*^^1*5 

[ 0 0 2 0 ] 

* 0£ © » M M 81 *« 1? « , ±EO±5lc*»»Xh7y h 4 1 , 4 2, 4 3; 4 4, 
45, AQ^^n^noy^'yy^Ql, 92, 93, 94, 95, 9 6 Ic J; 0 ffifl t 5 ^ 

, c n 5 £ ^ > £ it - fem m r* m & 1 o*jSJt*r«»^fcH: — jea»ftT»iEHET?#, 

Hi 6tML»ftl 0^iPiSfeL<fiMiS-rsJ©^^ fc § W4 HI $5 f £ *§ fc fct ft ^ ft 3S 

ft t h $5 t # ;§> ^ n n © gg Rj a 3 1 , 32, 33, 34, 35, 3 6o-ai'p£5. 

fnfn©SlXF7't'FXFa- £5 1, 52, 53, 54, 55, 5 6 fc fc £ JS g|5 4 
1 , 42, 43, 44, 45, 46 © jg ft « , « T W L < 32 BJ5 f « * 5 fc, g-KUftfll 3 
1, 32, 33, 34, 35, 3 6©£9>£*-f — ;V 9 1 , 92, 93, 94, 95, 

9 6o^sstagitfit§o b fc # o t £ ^ > £ mm 3 1 , 32, 33, 34, 35, 

3 6rt©£9^£*-Y — ;V 9 1, 92, 93, 94, 95, 9 6 ©ftjift^ill Mi: fc&M 
lt«k, Zti Kit mistook l o !i$ff S l 6 fc *f L in 3S * fc MM T § 0 

[ 0 0 2 1 ] 

Bic^t^ffSii'Xf ai 2 iDi&mmmmmm-ciz, &ltwv < wwr § * 5 fc, 

j&g|5»»tl3g©XF9'"fFXFa-£5.1, 52, 53, 54, 5 5, 5 6 li, 
£9 1, 92, 93, 94, 95, 9 6©®IE©¥#J!X±xJfr£L<t4l|&2/3*{£ffl"f 
§o Lft*ST£gpaiiIOXT7 7'XFn-^6 K 62, 63, 64, 65, 66 
« # £ 9 V £ 9 1 , 92, 93, 94, 95, 9 6 0060*^*1, &SL<S»1/ 
3 ffl -T § o c ©$?jIHS£JlfiH4, ±b3© J; 5 %X F 9 -f F/X t> y 7° flf St ffi ffl Hi *3 
J: tf — <U ft' fc U 3 * © m g|5 x F- =? y F co m * Si ft L T , m W 1 OOfe^fnf nt 30« 
£ £ gp © 5 "5 % < i: fe 2 0tfftX F5-f FX F n — £ fc fc D , f LTSDCEaf^X 
f'^XFn-^tifeS.t^ttSo^ifjT'SS. £ (D |2 g & M 1M. f %> fc & fc , 3 o 
©*ftIJ £ $ > £ mm 9 1 , 9 3 , 9 5 4I^£l 2 0Stfi*f5tTSSLTI|g?n 
, fit 3 ~D<DtEWf? 9 y^mm 9 2 , 9 4 , 9 6 feS^t 1 2 0 Sffii^f 5 L T 82 fit 
LM$g^n§„ L LilftT § Wn><D § {uffltgjg fc O ^ T fc* , Jft 

y £ at 3R fc i * fc £ * n ± # -r § ^ ?> T? as § o mz.it * 3 o © £ 9 > £ a «k % s ^ 

fc 1 2 0 ft ffi *H * -f 5 L T IS m L fc © © , ft ft 73 ft ^ & 4 T? g ft 2 ■& fc « ^ fc It , 

fc s ft ft iti m "c it m m t § 3 ? co e gp , 09 ^ « g gp 4 1 , 43, 4 5 * fc « js gp 4 2 , 4 
4, 4 6^s^tjfiiitftsi?n, »#i o^T^sttiiatLia. £^^ 
£ ft & © bu © gp ^ t? ft at m c fc * § £ , ^sgpgp© — o^i?iif5nTXfy7"x f 

9 F fc X D 4 ^ 5 , t> 5 - « © P gfl 43 J; tf * Jjtp gp ^ Eg A, §S o fc « IB T? 14 * < , IP * m 
fa i o © M to ^ III — ffi'J fc 4 D , <:n{i:J;oTfeftfto53ftf^g£i:45. * f* W fc a , 
FXTf¥L<^BH-r^»cfc5fc, c:tDM$L<^v^^jgMii;PK-r§£c7V£il«©^75"fc 
BHB S n fc =§■£ t7 ^ £|g»ti«^, lSPfg£t7>£IK«)^gfc^L^l 0 5 ~ 1 3 5ft© 

IB h , ftKitm i 2 o mmnx ^ &m&icBc. z £ % o £ 9 > £ n« © c © js * 

«fctf*ofl!is*L<av'»ffiffijigiiB«*iaait-s«fc5a**fe*t*, sy 

, h 1 © 6 bp m m m m 1 otfflv^ci^-et, assffsssttsusctiii'TSs. 

X Ft7-Y FX Fo-£fc^L£-5>'£Ia]fg©2/3^, ^ ITXt7 7"X F n - £ fc J* L 
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fcMbfc4M$&jf*fcnr^T-;fcSo §X h 7^ HX f B-^ 5 1 , 

52, 53, 54, 55, 5 6 C L ^ 7 > ^ Ulli © 1 / 2 *«, M fif 5 ft fc o fc HI 
Is^ffll^a^xa^l, 3: fc ft *r> •£ 5 c fc "Z? £ S , <!©J;d&BaB£:bT, * ft 
H ff "T S fc « , S £ tt * f* O fc J6 fc <fc <9 ^ < © * v ^ * 43 «t tf BP SB © 11 jlE f* * *ft g fc -r 

5fc5 5o - na fc , x b 9 -r k x h n - ? fc m ^ s ^ 5 > 9 m fg © ft & # * ^ a fc , 4* 

f* 1 0 Sfc««fct>^<©*9^*43«fc tf BPg|5fflji{*^^® fc * § o 

[ 0 0 2 2 ] 

^ fc S §[5 4 1 , 42, 43, 44, 45, 4 6 OX b 7-f FX Fo - ^5 1, 52, 5 
3, 5 4, 5 5, 5 6-P — 3£i£ii«»S-&S©fcfflV»S#^>'**l»9 1, 92, 9 3, 
94, 95, 96fcg%fp]^§fc, 5 O & 3 IE»S« 3 1 , 32, 33, 34, 35, 3 
6 tt^mitftKRI — T?*3o Lfc^oT, E ft 6 * 9 ^ * $§# © — O fc If , «ilf*«t 

*o?5y^i*3 uo^Tf KiBts*, c mzm<D ? 9 > * mm 3 2 , 33, 

3 4, 3 5, 3 6fc'OV^Tfe|W|«1?fe^fcii«fr§fe©fc'rSo 
[ 0 0 2 3 ] 

H 1 fc ^ f * ff it it X 7- L. 1 2*&#t-S#^IilI©**?T*iMS'XxAfc#Jffl£ft38& 

mjmji^ei 2 tito sg»««©Ma, pgp b -ffjBPSP b^- 1 0 0 ttmm 

l t # tf § hi 5s tf *k 7 n 1 0 2 © @ t) * in is -r § fc # fc , up as — 1 ooio^^y 

h D fc % § Jg §|5 4 l^rItjiE&5 1 rttt^ttcfSS. W flP b - 1 0 0 a , Xl-7^ 
KXhn — ^cfJ©JSgP4 1 © lit it (MB) HES5 1 ct5LT^57^>l 0 4 fc ft ft Q 
%: m l£ t % o if SB W<5 — 1 0 0 & m 5£ Itt 1 O2©0ti^:llI*sLTSg|5 4 1 £r it it Sg 5 1 fc 

is o t ii < fc , ft ft q a a: f t -r § o 

[ 0 0 2 4 ] 

SBP4 l* — je©M*sfct4asvTfiftjiK5 ltj&ot, ^ w 1 oBtfstSfiiei 
-r fc 4& fc a , % ft q * - m m & « ± ?? & f fc * s & s # % %> „ ft«©afHt-r?©j5§i5 4 
i © & n eg ik , bp % tit it ss 5 li-eoffisavxtsfttivtt^s. s it m 1 0 4 _t © 

j£ B fc0W©ffi8id«^fc> 5 bfc^oT, Elvt, ffiffid, feitf^SQMoSf 

TAN (Q) = Vt / d (1) 

* b T ffi » © Bf PeB t © ft ft Q a 35? 5$ 5 # 6 ft S : 

Q = ARCTAN (Vt/d) (2) 

( 2 ) © 21 © B8 ^ » IS M tf # y hm 1 0 2*ffl^T»»l/^- 1 0 0 It , W §|5 U - ± 

© - s fc a 1* » © ^ s fc a * © ^ is § P * , m ii 5 i Kj&t>t-£Oji?sfeaagv 

fftfrtCc^Tf §f tIlt§Il£lM*ft§-fi«SgST»S§o iKfc, is SKIS 

fc & t> 6 -r , ft s q a as ( 2 ) fc <t § ft & m ft 7° d x -f - ;v fc w t> ft if ft a % & a <^ „ 

[ 0 0 2 5 ] 

lil/A-i 0 o^S (2) ©ftSIft7°D7^;H:S6Tl^J:3 ClfttSci: 

«<if# 3 i©MB&n^gi3fc^bfc^, c corns mm u^- 1 o o ±© * d fc 

§ JS §15 4 1 ^cOi7CLTiIgS5 1 % JE 51 fc 51 o fc fc O T a M II b T V^S „ 
c©^9>-^^«3 l f (i s ^ (2) © ft ft ^ n y 4 — ;P © itt ffi( ffi a , iiu^- i 0 0 
^ , U. B ^11 bTfftfSfaiO2©0O^H]fKb, ^1197779 1 fc J: 0 !E»J * tl 

§ c fc t? £t b § o ^ ^ > ^ 9 i a , b - , * - )V s fc a © fa © « m f* -c 5 *> «fe < , 

C*jioT#tfSil 0 8©it)ftl(EL, f LTf tili^^^7>^y 1 10fcJ;D 
P g|5 A - 1 0 0 fc HI fg nj ft ff^ 1? IS ^ b T ^5 o 77yK> 1 1 Oib §15 b - 1 
0 0©^, A%IoT#tf5i«f LTV^S. ^ 5 > ^ tf > 1 1 0, HP t> W §P b - 1 0 0 
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± © j£ A ti , ? ? > Zffl 1 0 8 (Dm *) * & C t Am<D&MK i §ls^¥-&* f?*iCA? 
0 $s f * o * 5 > * tt l 0 8 it tf # >y h $ft 1 0 2 K H L ^ M fu B (c 0 & £ ft X 33 D , b fc 

*m^7y^tfy i lo^^^y^fiioscojuD^riiiis-r^^s ^ ^ y ^ tf > 1 12 

fclf^y htl 0 2BOilABtt$tJ5, © IS HI ^ ElABa^7>^il 08t* 

•5 y t> tr y 1 1 ocittttfs^y^r-ii 1 2t, *jisS5 1 tl^ts^Yy 1 

0 4 tffitftfiROH»fcLT«ftt5o t? ^ 1 10**^9^^ttl0 8OIaIt)*|5||K 
KiO, HSill 0 2 [cILigEl/^- 1 O 0^i*lR]llLftV^?(;:L*^5^ El 5£ 

fill o zejfrTswasw*— i o o <DMJ3fanm*mwiT %>j&m-?f i %>%o zmbizka 
rmv < mm-? zmicM* fzjimte £ *) , m * ar » © # ft ?l (B3tftSLT^&^) 

£ fc t* * © ffi « 7? fnJ if «J RT j|g & ;5f F * f U ffl T § C t T? H T? # § o ^ ^ > ^ T - A 1 

1 2 # $c BJ 1 1 4T*^t±5K^7yi'*l O 8<DIt)*I(Et «^K, C O ^ 7 ^ 7 
J;tf L-^-Si^Xr A 3 1 5 4f 2 00^7 ^ - ^ > f ?^gc A 
£: ^ 5 y ^ $A 1 0 8 5. tT * >y MA 1 0 2 f C B K J; 0 #tit^§ t t t'f 5 

o 

[ 0 0 2 6 ] 

ccftt, it 5t ss 5 o 2 t ¥ t? & a x f 5 f a © h c tc m ^ x t» 

^^VBOtlfi^L, j ebT5fc4g§Pfeb<ttSSI54 1 % Jt il L T ^ ft if ft fcf * & & ^ ^\ 

**a5feu<«j&aptt^9>^9i4:ra — ^Bff-zfaBoTfe^ s £ « & < t *> & v> „ mm, 

KTEStiMt, * Si f P S fc jS *P 4 lHIftt^7>^9 1 © B ( HI — ffi ) T & Jg 
— S © T K & § 3U © ffi (12 1) E#tfT N ^7V^ 9 1 43 <fc tf 3£ *J ® 1 6 ± tb %> ^5 # 

1 OO^OffiS^SJSfbTV^. 

[ 0 0 2 7 ] 

± f 2 © £n < s ^yyftgRtf- £o^lgi»T'lt?i:t0 3(i!)li->xfi,3 1 1*1 © 
ftgQBS ( 2 ) 0«g7"n7-f-;Hi^\ ± SB © §n < P gp U> - 1 0 0 ± © JS gp 4 1 
« [fi ig £S 5 ICj&oT- £Sfive»< ct^sstv\ ^ ^ > ^ t° > 1 1 0 a - 5£ © ft 
If »)?0gt5tt, 

R = co t ( 3 ) 

ffes. * -5 > ^ $ g r )gp gp u a - ft m q t © k a h m # m a s ^\ fniiiit 

^5$ (3) © R © B| ft , IP % 

t = R / co ( 4 ) 

tLTSL, 5£ (2) ffltSR/aitfitSi 

Q = ARCTAN (V R/ffl d) (5) 

tLtSt5„ V> JH tl N BP gP - 1 00±©^Dfcfe§MgP4 1 * St it 5 1 It 

SS-pT-scijifivti^tta, z ^y >? My \ 1 0 # - )t © n Da co 7? 0 $5 l t \^ 
sktns, p@p i^/^-ft a q tts (5) r*st^7y^^gR£-tL^^n(J%5^ 

[ 0 0 2 8 ] 

^7y^*gc A^iy^^y^i 1 os^etf^yFtti 0 2 s 7? © Eg it c b k m T 
§ » m * « ^ 9 * - * (ss) oty h*«*si:, 03©m^wiK»««3ittfa]gp 
i^^iisq ^ 9 y ^« a r t itv&mttif ®mffi*t£-f & n ?> 5 c mmzmmit l rc 

£ # , IftWfcttSiC BOC A£#tSltS»l . 5 3 7 0 8 f$5lEIfflSn5^7 
> ^ ¥tS C A *5 «t I/Sggl C BCHt5^7^-^iD>*5t? hO-OB, RWrttttt 3 1 
* ( 2 ) *3 «t tf ( 5 ) <Dlf LV^igPlx^-ftSQ^J;r;^7y^^gR£#f t£f{( 
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#T?£So Ifttf^T, Jt 
I CB / CA | = 1.53708 (6) 

T* S ^ i: f , * 5 >- ^ £ ^ 1 1 0 & , ^v>-^f|lll0 8cDJlH, ^3 6 Og©^7y^lf 

»«&£§P 4 1 ;&H3tK§ 5 1 fcj&o T-*»© ilSVPK «5 5 » 

[ 0 0 2 9 ] 

^5y^*SC AfeElC B^a (6) ©ItO^KiSnSftSQtRfctOlii^^'r 
ftlS^s It K © fc 46 K: IE 5S S: s£ (2) B||tlfeT|4tgLfc„ 04tl5n§ilc 
, COSfTs SP % i£ (6) OH:*RfOC©ao^7>i'lfl*>^f A3 ICioT, a£ ( 
5) ©l*H/^g7°0 7^-;Ki, ^ 11 © Q t RO^ft7*n7-f-;VOlft/cj£<Hfi(C 
i£ < c J£ 4 1 & „ ^ =? y 5 b° V 1 1 0 ^ =? y y- % % i o 8 © m <0 % m 2 4 0 g [el $s T 

[ 0 0 3 0 ] 

MftWCi^ H 4 K: ^; *T 5 t s ^7y^^&6 0~3 0 OgHIfst^fl, ip-s^^v 
7ftgR^6 o~3 o ogofflC6«i:ta % rHvni/A-j ^SOMIAKil 
(5) ©^M^ARCTAN (VR/ad) <fc < H # "T § „ 
H 4 CD rtr^ytlsXZfls^ — J ttlS©4i« N ^ (5) OftS7"n7-f-;HL<ttl 
t f£ % 3P 5> & % ^v^^fE&l 0 8SHO^7>i'^>'l 1 OSfiOSO© 1 2 
0g©g|5^> f %0~6 0gfcJ:tf 3 0 0 - 3 6 OftOgP^TS, *$£W <D i? <7 y ? Bib 
i!1«KSgP4l«r*^<r-^^^gS6l^aD (l3t(igLT^S^i^ 
ntv^) ft 31 & & 5 1 ©^^Clto 
[ 0 0 3 1 ] 

1 1 0©HH£©fr&D©3P#fc-S>^T. JS §P 4 1 ©-SitlllEi (5) Oftll 

f£ *5 J: 7° a 7 y - )V K m tb T jfi f« t? # § c t , fe«J:tf±E©tilfc:JBW4 l # * < ft 58 
jSCHtiSC tt±5. S BP 4 l*«fcU/£^^9>^tr>iaKIBHlC"3V»TtfCJtlS5 It 

m-r z t&-ef* & c ti±mm & s 1 a* * •? s < * § t v 5 jpj j& * fe & e. b > ^ lt^bIs 4 
1 * £ t> s ^ 1$ p^s , 3c j$ @ 1 6 (ho \z m & l tb rc « an ic -r § c t # t? # , m ^ » a n 
*j> % v p m T* J; t> # & s ^ t * cfc tf * ?i m m x° s § „ s 6 k ^ 5 v ^ #1 0 8 mi h 

© £ 9 y V tf y 1 1 0©@fg©J;?>$^fBBT?jSgP4 1 ^llfclitS c i !3^g 

Stt^lML, ft f* 1 0 (hi) ©ii<Ditfel5tafe?f 5. ± 13 © £n < , c n 

&^9^~^*J:tf*Jj^tt^ S (6) ©^j5feJt*#*S<ii:-egigftT#So bfrb^© 
fife Wl ff _h © @B M S fe ©J ft fc: J; DaaUt^SlKDfeOfc^Sc tfcfe§^, 
3& JK f 3 t> © T? t* & ^ o 

[ 0 0 3 2 ] 

±12 © ^ ( 6 ) © jt , S « * ti £ 5tt it © ^ j* * # o ^ 7 > ^ 3 l Tf JBIfr-T « JS 
gp 4 1 a , H 3 jc ^ f cfc o K it II 5 1 * it cr M & ic it , (5 M - M © 31 j® v "C 5 Sb < fit 5 5 
o I5©7*77tt, ^ 9 > 3 1 JC J: D S S95 4 1 ©iEffi-fbaiSC* b T V» 

§ # , CC7?feIIllja(i^7^7ftgR^|!l6 0g~3 OOSfSSKltSic s 

*»«'>XfAttg^S*SKfei6fcJ: "9 ^ < ©W9S*^gtt«?£5 5 „ H 5 j; 5 

t, C©J:a^:3gjea^H-^-p$»D-^K)« 5 filIfill^±T7%*riS|^Sao *^W© 

^ Sffi-e a , *fr§lfioiatt¥HttJ; t) 3 o roticii-essc ^ $f * b < , J; t> 

»Sl< a 1 0~2 0%, «fe$F3;b<ttl 0%7f5i§-£$»5o 
[ 0 0 3 3 ] 

t 7 y t> mmmw 3 1 © — $i f± . ± aa © < bsp bp /*c - 1 o o ± © js d ic a ja m 4 1 



(13) 



JP 2005-532184 A 2005.10.27 



hcd z 9 v 5 mm 3 its, ^ 5 y * -f — ji 9 i « ^ 7 y ^ $i i 0 8©iut)%iHi$E-r§ 
^\ J7VH^-*9l<!)i < *9>*ttl0 8J:»)¥£lB*CA©ffi«K:S2«£ttfc 
^ 7 > ^ if y i i o » ^ ^ y ^ ii 1 08©[BiD^[i]fs-r^o P gp b - i o ousap 1 1 

6 It ? V y £ tf y 1 1 0 K HI 3fc nj #6 & m D n if t> ft T *5 t) % If ^ 7 h i 1 0 2 ID 

t; # y n; y i 2 0 (iigpi/;^- 1 0 ooim 2 2 %iiLt#ift^5„ tf sj? y h tf 
y 1 2 0 fci?L 1 2 2^e#fe*^TWapi 0 o^e^y hii 02i:^iiS^ic»^ 
ftv»«J:5fllfilf«fcRIWfK: N P gp b - 1 0 otfK*?' h f I l 0 2 M b ift 7? ftfc i£ IS 
5A5KLt^5. ^ ^ y ^ tf y 1 1 0*1^7^^*1 0 8©H!t>;£|§Hte-r<5IK©BBliA 
B©Jl7^{tfc>tfj£Tf#£J;9, I7L 1 Z 2B'>)8:<kfe*gflCA0 2iOfiS?a 

it n wr & e * v o Lfe^oT, ^7y^HyiioA^7y^ii osoa^igts 
t . i/A-i 0 os^y Hiv rz osifcLTifit, i«fice/f7 ftfy 1 2 0 it 

«\ 7 7 y 7 t* y 1 l 0tt^7V^il O 8 0HD**«»ftAST*iftUt^SH, P 
gP V /S - 1 0 O it 5fc 4§ gP 1 1 8 K %> £ J£ gp 4 1 % ^ - 31 a V Tf It 31 & E§ 5 ltfioTl* 
to _h IS © ft , * 18 BJi a c m tt ? 9 y ^ tf y l l o & /Js ft a Tf u $g f S U M 31 9] \c £> 
IflTfeS. L^Lv ^ © J; 5 % ^ ^ y ^ tf y © ft ® © |1J ij£ T? « s £ BP 4 1 * ifi Jt Ji »I 
£ # % i§ 1^, W ft 1 6*S^LT3£^.T«IJi > rsica«fct)^<©Pgpi OO^^gttS 
o Lfc^otSgN i ocoi^illl^, ^7y?ii08lKc^7>^yi 1 
006^9 OSi!)^t< IT, i!)jf$L<ttftl 80fiiD*t<L, It!?IL< 
« *5j 2 4 0 SJ;^^< U«J?t5:t^lSl^. P SB - l o OCDS^^jS 

4 lStosi) Sl^ctfciD, £ gp 4 ittH7tcSI<«J:3Klfl:aiS5 l - j£ it & 
Tf » < 0 D © £ gP 4 1* — SSt3l5lS6*-e:«OK:»*bV''S (6) OCAt 
CBOJt^lS4ftSAD^M^T0/7tT^§o 0 "T § fc ^ , ^^y^mi0 8<D 

m *> %miKLttt.i* k# ? w i i o^ms^jh^v^^ki 2 2 ©lit- >s © it # 

*jSA*ltfWLft, PgP b - 1 0 0O*^ftffi«33J:tflSlf?*SbT^S«tlJ«Oi|B 

^ a a* & # m x b k: & § tf # y mis 1 0 2^i!>, *n^n©»ojSDtt:*sjBaJ4 

lffiiST?#tft^5, C © ±1 ^ fig SI A D it ^ Tf D ^ bfe^tjT^f hO«tRC 
g S T? 36 5 «, I7ti?)n5i£, ^©^^y^ilfitSlfci, ISftltfecttffiJ^f L 
Tfc'Ds 7 7 y 7 If y 1 1 0 #» $S 93 1 2 2©ftfi7?tRl(C|l]fE-rSBf> D © j£ gP 4 1 {± 5c 
E[3 1 2 4'<0*|6FfcH[3tJ»5 1 30l § o £>%3A,^^y^tfyi 1 0 <D M 1fc & M fa £ <D m & 
£B> S gP 4 1 it 73 ft K W3 < o 

[ 0 0 3 4 ] 

IfttfoT, ^'7>'^il«3 1tt3-3©S^: (1) ^7y^¥@C A ; (2) ^ 5- y 
* # 1 0 8 5 tf 4? V Mfi 1 0 2 £ Tf © m M C B ; *5 £ t>* ( 3 ) If # y h tf y 1 10^5 

5 gP 4 1 S T? © P gP b - 1 00©S^ADtCj:D ! ffit#^5»nSo CAtttSCBO 
JtjS'R^IlOitKiOftx ±fB©*t;S:ft Hf£, HP^JggP 4 1 * - ^ 3S S ic T % S ( 5 ) 
(D&y°U7 4 — *Q = ARCTAN (V R/d) d) ^ A & tl « » IftWl *f§HJ§« 

/£ IB a c bmc a it t* a iff ic m m -r s kB^ii, c bsc a it © * * m m t? t> a & &c 34 
(5) (om^iti&y, f^aawTya^tofrs, f?ux.«\ timcfiT^s* 
f8 fag fc i § ^ g H x sp % Jz * * « if > ^ ^ -y x - e y ^ 43 £ r>* / * it it - ^ y ^ ^ ^ 

^fffgia, C B / C A it it m 1 . 5 ~ 2 . 6 © IB B 1*1 Tf $. 0 x * fc A D / C A it it ^ 

3-1 2©iBHrtTf'fes 0 LfrL, ^gP4 1 * — ^ase-rscfcicBibBrffiaiBOas c 

5) (DW.Mm$kKj&-3lf X 5 i: b C B/C A Jt » »E VlBH K if i6 § ^ # T? S 

D > • i eLT«^ADtt^l^Wfcil:|ggS5 l«rt#§±TflSgi5nTt^tJi-©/^><-^Tffe§ 
o CO±5 4fi* ADOBffiSftliRigtigJftEi^^TMftfTtJtiSfr, * it ft * 

bv>»-&K:tt»te«ii{fc©«fc«^wfcfTfcft*o £Pg t) nc«a»fe«j: tf— sacs 
gsiuut\ ftfitft&fciu <fc d #fc*ii£gpME§y a 7 -< ~jv 5 1 N 6 1 <om % m 

8 icfjkf o l8®7"D7-f- ;l/5 K 6 1 fii?)^^(i 7 7 7 7tt 1 0 8©lel^7 7 77 
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tr ~y i i otf5jtlA;^ci:%SLT^5, M m m 5 i fc J& o r 35 a 4? W PS © j£ » s 3 & 

- je c — ^ jfi m ) ah ( iii ) Mwnfi&i&'iE ti&mm*&\sT &q s mmmm e 1 i*j c & 

^ j& H © Sg II * s - « If tt * < s * b T «fc D S d i: H: , »i§6 1 TiiM^4 1 ©#fill 
HI # ;*: * < iD3S*nT3^5«3SLrcC t^iLT^Io 
[ 0 0 3 5 ] 

K: t# JS gp a I& t CO M © f| M * "3 ^ T ^ 0 ^iClf ^ 2 4 0S©^^^^IUfE©* 

©£»fc:X«3#*/.Mfc£ftTV3 : ( 1 ) ^y^n 0 8 5> Vf # mi 0 2 s t? © 
SlCBti'7>i'4 i lCA!:Ojt,iP^ I CB | *H CA | ; «3 <fc tf (2) P gfl W ^ - 

1 0 0Oft*ADfc^7>^fiC AtOiL | AD | #t| CA | T" ife § o * F!l T # 
fe^lROJtti|CB|/|CA| = l. 5 3 7 0 8feitf | AD |/| CA 1=6. 31 
9 1 0 5 V h o fc o C ft 6 © It s i^ft»£<OKgH»K»l/«fSUV>JtT?ftS, L 

L , fi3Wf@1g[*JC0l£lj (iill) (ciDctiBOttiitXl^IfttSo 
[ 0 0 3 6 ] 

^d<djbsp4i*<js< % *fcttaii»Ji»*j«]:tfiis*^i3ais»5i, 6 ? ^y ? 

II 0 8 *f L H It T? & § 0 - ¥ ffl 1*1 \Z £ t) x Je*ADtt^5y^«lfC*fLSil[T?$«« 
1*1 \z 3b Z> o L # o P gp P - 1 0 0 *r 5 ± 73 * It T 73 # tf § T W gP X h v y h 

2 l^ffl^St, » — ¥®fc¥frT**aiO¥®rtK-ilSJ»5 1 > 6 UKci^ftS 
o W*tfH9CStJ;5lcW»U/^l 0 0fr5T#C#tf5T»a5^h5y h 2 l # JE 
gp 4 1 ^Sf LTI5 D , Lfctf o T^E§ 5 1,61 P gp U - 1 0 0 «k t> T*Kffi«L 
, L *» L fl36 & — ¥iBH«K:*9^*«|l 0 8t*fLTtiSltCT?a&Sm — ¥W1 2 6 ft £ & 

Soil oiftii ort-eacoif ^gftatMSN u 42, 43, 44, 45, 4 

6^r*{*l 4 J: OTEIEit * # 1 4ff5»Il 6 0±C&5J:5ffiJf LT^5„ ± 
IB O tit N X h 9 H £§ 5 1 N ip^Xf7^FXhn-74iOMsM 1 tSrcXh^-YF 
¥ffirt(C$5^, Ml 0 2 fcf fTt^f), ^Lt7^7CBt$-I 

[ 0 0 3 7 ] 

HIS©^ff«IJi^XxA*J^ft«K:«, £ gp 4 l »B 1 CSt<t5e*ft:i 0 Jt >i f § 
Xh^-YKXhn — ^Sfttt;W-XFn - ^5 Hl'BSSSl 6 kaMLT^ft^ntf 
& 5. f , ^LTX-r v 7° X h n — ^ 3: fc « 'J $ — y x h u — ^6 1 co fig 3£ f# S 1 6 co ± 

k n t> ± if 6 ft a w- ft tf & s & ^ o w 1 & 9 lei?;-? 2 ? > tmwatiim 3 1 mi 

0 \zt&? & 5 izmmmm 3 1 *mvr ? ? y ?m 1 os^jnii etssttsii (is 

$1) NCiLIi^tSCtia!), £»4 1 *±EttS7l<PtC k««T?tS, Jg. gP 4 

1 fii < , * Ml S ^ !& 5 1 s 6 1 Cm 9 ) It tr 9 V ^ n 1 0 8 KM L S Tf S § 

1 26rtCfe§cfc^&, ^^^^ffil 0 8*SHIl 6©iiNlC^LigaSH'5 t 
s JE gP SI Eg 5 1 N 6 lOfffil 2 6tSftSJ$ffil 6e»l/ftSoft»f*«25, L 

1 1 2 6 tga*-r ft«\ sgpussco^ 5 © T-^gp 6 1 tts.muKW.iSiB 5 1 

oa&jSfcUfcHfTSt&K:, SSffil 6 0±C85I!*8 1 ?£tf»« JbWShSo L fc & o T 

a ^ m m * ft /& m r* s gp 4 1 * , * n # « ^§ s » x t- y 7° x h p - ^ 6 1 £ $ & 

S f# ® 1 6*t,#^±(f§ci:^T^So «TlfL<Mt5J:3fi:. X f - >y 7° X h a - 
? fp \z s gp 4 l * 3£ # ffi l 6 co _h 73 K: # -6 ± if 5 75" *6 it ffi t;: fe t) N bft^oT*55WI4 
^7V^Il«i3 l^r^JfSl 6 KttLffintSM Z C<D — O co 7? ?S ^ PS * ft ^ 0 
[ 0 0 3 8 ] 

ft fif a CO InJ ft « , JfiBl 6 43 J: Zf S gP 4 1 H Sg 5 1 , 6 IT'KfBl 2 6^, S gp 
4 lcoHitat!jcoitil*S£g5 1 — ^-^>^f a v oT^M-rS75"fB]T$.ao Hi Otc^-T 

i?t, ik n m m 3 1 « n m 1 6 & & — ^ © m pi b * ^ & ^ ft «r & & * r c , 0 t 



(15) 



JP 2005-532184 A 2005. 10. 27 



ARCTAN ( s / b ) ©ffl C g Sffitft fi o S C fc j^f t « C © if © s & 

, Hi OtC^f^KllKWrliWl 6 OlTi 3 9©*"Tfc&£5£l#®l 6±Oj^ 3 9' tg 
g(5 4 l^Jiffll 6C»iU|LT^5^8 7fcOH05j9Il 6 ± © gg g| T? & § „ Uga* 

£zfmmb *mmizm&m^fcte s m»mm 3 1 ©^t?£ l jssm 1 *tnm s * 

$^T*SISn3J;5 £ S K 73 ft K # tf 5 IP gP 7. F ^ >y F 2 1 <D&1£ %M&%:lf titSlS: £ 

& v„ Lfri, ftSdA^ttf«^t(i v mmmm 3 1 ^^sftLT, x f 5 -r f x 

1 © fi £ , ^3 itfXf 7 7°X h □-^©1? 8 1 £ IS IP L ft it n * 6 ft V» „ 
ft & a ifi /J\ £ f € & ±§ ^ K « X F 7 -Y F X F n - £ 5 1 « £ < ft S # , ft fi a /J\ £ ^ 
c£:T?ftSa&?l<ft£fca6, Xf-y^X ha-^oS^ 8 1 ^S©t§„ <: © 2 o © ffi 

•r^o c (om^mmft & a it, Rswsftii^wiLio&iiitciiiHTts. 

a = ARCCOS(J/K) (7) 
L = b / s ( 8 ) 

im. i 1 

J = LK / 4 L 2 + (1-K) 2 (9) 
[ft 2 ] 

K = 1+ L 2 -L V 1 + L 2 (10) 
[ 0 0 3 9 ] 

m x. «\ h i © ft ft i o © & ft 6 m © a 5/ m % f* % # m -r § ^ m m t? a x 0 6 *> j; 

b / I CA| = 4.0 3 8 7 (11) 
J; 

s / |CA| = 9.4236 (12) 

*it-H, * 31 ft X r- >y 7° X F n - * « £ 8 1 % ft § fc « , 3£ }$ ffi l 6 i: Jg g|5 & S§ 5 1 N 
6 1 ©¥I 1 2 6 Itaiftrfft a 3 3 . 4 T? ft tl ft 6 ft „ C O ifc JR W 

S V ft ft a « , JtHW^tftXh5'f 1 & ft Bf K n]" fg tc f 3 „ 

[ 0 0 4 0 ] 

XF^FXFn-^5 1 OSlttiiX h5-f FX bn-^ 5 1 T» © £ SP 4 1©^3SS 
V t: © Id ? p * # x. % * L T H K ± IB © m M §4 ffi 1 2 6 t? © X -r -y tf ^ 9 * *S A L ±1 
©s *l^7M«M©gg»j$l« 3 lOttl^ll 1 Sc^f o 0 1 10t©{?77(i, 1 
0itf«&*git5ttH:, ¥ ffi 1 6 ± © II i? # K M L SP 4 1 j^20J:5E«««n 
S^ilfefeCeSS. lIWKIi, g!4 IB, I 1 ©|8 7 tfiSt 51 1 1 © 0 N 
0©ffi11K:v>««R#©lEffifc:l»*f»ft, & K f# ^ ± if 6 ti r 3£ W ffi l 6*»6KnrHlK: 
^t*OjiSi8 9 t«»«na. iSWtii, X F 5 F x F n - * s a M y - x F a - 
^5 1 © H % 1 {J0 1 0#tj^8 7 (I 1 1©0, 0) tfi?n§ctt-i.§„ 

L L , *0n?©ft|fiftSTfH:a&Sjfi<M*ffoT^3*), H RE K » JS 015 4 1 ^ SC » Ha 1 6 
iiLTV^Ifc, £§M Ki$iBl 6±Ol8 7 (0, 0.) KaLSfl^TV^o 
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8 1 l©^77ltlt§f-^8, b = 0 . 37 5^>=?-$3£.Zfs=0. 8 7 5 ^yf 
tld^T^S, b & £XfVB# 1 0£#©M3iffiltl ( 1 P gp © * © X h ^ F T? 
it * ^ ) & , ^ ^ > fc! ^ 1 1 0 © 0 Ie S fc <? 3$ 0 . 8 Uyfe*«. _t SB © C B / C 
A = 1 . 53 70843<fc£fAD/CA=6. 3 19 10 5 ti^SOf tlBfe 

«t * ± o . oo i 3^yf-e$!), isvA^i§-t^5ckia5fnii±o. 001 

9 T? tK £ ft « ffi t!§ W ii ^ jg t & 6 * V 0 
[ 0 0 4 1 ] 

iOSISOAJ'OPcav^ii^ofelllClfi!!!^, HI, 9 33 tf 1 0 tT; L 

rcmmm^m^x b 5 v b 2 1 t* » a < „ 01 3 © a 11 w a m gp x b v v b 2 1 • 

©*fc*4ftJB©W«;*h9vh©teffl#S3:ftSci:fc&«o S gP 4 1 * v > £ e > 
110, trtfy Mi 02 «s «fc tfJSKiiSPgp W* — l o o fc*f bR — ffi«K:i»«p*ft«IB 
0 , JS gP 4 1 * * © «fc 5 IB M ? 5 ft 46 iz ffl gP X b 9 >y b if © £ 5 % Jfc S fe fct BB B "X? & 

0 T , P gP x b 5 >y b © £ gP 4 l © Si * S fc « '14 gg * £ * § c t; it & v 0 f ^| 
* ft Hf > ^ ^ > ? ffl] 1 0 8 KStfLiilS-eS&S^Mlc&S&ffiliA D & U Tc ft T v> Z> m D 
£>^T, H 1 2 ©HSfi«S«T?SiW L fell:, W|5Xh7«y h2 1 

[ 0 0 4 2 ] 

± 12 © fcl < s SI fcgt6iSftftl 0 titta, S 5t * # § fc 46 K % S^<DfutS% 

1 20fif6LTB£tft«?7y^*^-;V9 l^fI^fcfeffliJ©30©IgKi««3 1, 
3 3, 3 5*jIl&S-£SCfc#S£U-V»o «*tfH 1 3©6 0 M <D 7 ^ y 7 (D M & X 
StiH, 3 4 1 , 4 3, 4 5 © 5 ^ © % < t & 2 O AH^ I* tl © BS P^tC 

^ T t 31 ft T , FXho-yttiO^Sffil 6^i*LJ65Clt^If n§o £ 

W03O0ffi»«i3 2 N 3 4 , 3 6fe*fera^Btt©fcfefcR|«K:aHft-rS„j2S3iTftt 
a ^ # , t(i*»*Xh7y b 2 3 , 2 4 , Hl4K:jS-rJ:5K:^«±0|fflJHj^Bs fl.fl9 
^ Irj v S 5S v> t SB ?|J -r § <n t ft SI S L o P gp b ^ /b 1 o o * gp 1 4 S :H {ffil k: 

[b] -d X m ffi ft a X W tf T V> S ft 46 , * * P gP - 1 OOaW75r48«J:tf«35rW»l^^ — 
Jt ^ «fc D A V> ffi g § rij 27ff#tftS!), © ft 46 43 * P gP X b =7 v b 2 4 

J: t) S < a it ft ftf a 6 * o IfrLlEolIfcii), * % BJ1 d © ^ ft , fflf ^ ar H 

1 5t*tJ;5lC**liIl 3 3 , 3 4 ^M7a *5 «fc ^ 7a 3 1 , 3 2 , 3 5 , 

3 6 «fc 0 * & K«^|pflnfflIH:E«'r* C fc Tf 11 fiP 1? * S o 
[ 0 0 4 3 ] 

SfeHl 5K^t±5fc, tflllll3b 3 3 , 3 5 « , T ^ H 9 - ^ 7 1 3 1 , 
1 3 3ia-)Ti8t5^7ff^7y7*^-*9 K 9 3, 9 5 *8ftt S C kT?s — 
OClfit«Ci:tT?*5. ntlc£IIIIii3 2. 3 4 , 3 6 67^ H7-?7 1 3 

2 , i 3 4 &c .j; d - o k a «s -e * § o c © « -a- & , js *s l fc ^ w §g m m m 3 1 , 33, 3 
5 « , m m l fc tzm 3 2 , 3 4 , 3 6 £ » » ic l x m m s n % tz 46 , mitLxtn 

o 

[ 0 0 4 4 ] 

% US IE ttt a HI 3 1 , 3 3 , 3 5 OiIl*0 1 6, 1 7tJiff 1 8 tittf, C ft & & 
B 1 Olft 1 0 © * f* 1 4 ft C IS £? C t 7? # § o IS 7J ^ T M M m it. f* 1 42§IL 
T^-^-l 4 0*M / PDfflL, fetf*^7y^Ii^7 9 3E£^6tl5o !A(i7^F 

7-^71 3 ltcjcD^iJ^rKW^rg itc ftrr-f K5-*7 i 3 3ia^t7j 

It+*7 9 5 tex5tl5» 11^7 9 1 , 9 3, 9 5 It Q> &-f tlftM # ? > # V 

y i l o ic x d P gp u - l o o ilSt tV'So P gP u 7^ - i o o « , mwy'u-h^ 

Tc it 7 Is — 2* 1 4 4 £:#>K — T'b — h 1 4 6©PICRf tlT^So COtV hVyfil 
^^y^Ul 0 8^^-ri.SlSSl?©PgPb/^ — 1 0 0 ©jltt^^Pffiai&KjejRLT * 
D, * LTtufB^ ^ ^^ffi«±IB© «t 5 1 6tMlMLn^. 7iffliJIE»J«« 

3 2 , 3 4 , 3 6 ( 0 1 7 ~ 1 8 X it % ^ K it L T ^ %: ^ ) « , ft M IK Mb « M 3 1 , 3 

3, 3 5t:|Wl^T?S§ 0 It 9-2 ltti, 06i;J;O : i6ti!) < ];<i§i:^^ft§ 
I?L 1 2 1 fc»»Sfc£tf0ft5££8i&^V'>«|g , r«63fc©fcr#v h \£ y W ~3 M ifc 7° U 
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-Hfcli7 Is— I* 1 4 4 *'f»fg^tlT^5. 1 4 0 ft «fc tf ¥ 7 M M 11 iL ft 

It 0 2 2 ~ 2 4 ©fi#(t7"7^7 h 1 4 8 0±£It JC<g^nt^§„ 
[ 0 0 4 5 ] 

^FStfet^ 5 MMtz , ois;ifi& c t&&&ittb* w 16 as n j£ , ft*tsi*hfe*5yi' 
l ^ , * b a © fir *@ in i% ft m m t % © x* , B2 5*#isnftv\ ^g£«i*s< c 

«\ c:©lBf3©@ift-?&, M 2f 8 IK » « flt & % ft l 0 © m 3S * H fx b T v^S , £ fc 8: W 

Jliatllt #4* 1 4 *t$S8J 1 8 ©7a Ir) fcfll 51 $ n i> %ft 1 0 ©£rffl!l© ? 5 > * 

113 K 3 3, 3 5 ©%^T'(i^7y^ii3 1 ^Ife t figf § f i 6 tl, - 
ft * 7 V # mm 3 3 1* * 7 > Z WWl 3 lt^lTfttSEfiil, * 7.^ * « 

«3 5(i**^7>^il3 3tMLTllJtfiit§atC&5„ £ 6> lC , * 5 > ^ H 
IS 3 1, 3 3, 3 5^)fuffil«tts f nt^ift 1 0*»iLt^§iO77y^ 9 K 
9 3, 9 5©|lH8<£>fc;K?5fi5iK:B8« , rSo *3!#fa#$£ffll8T?^f«k5K:fl&2rT?;&«i§ 
-& , ^ V y ^ 9 1 , 93, 9 5©IH^<D^jg75'|Bj«^EPI2 5 1 , 253, 2 5 5tfiti 

5 £ B# 1+ H D T? & S o Ufc^otilCtiEi^^t, M it S « IE © fit *@ W ffi fr , ft 0 
$5 2 5 1, 2 5 3, 2 5 5©?5fiaTffeDxa5ESfctt^©ffiifBIB«fcttx^lliHE^flft2 5 

1 , 2 5 2, 2 5 5 l:I*I^Tf$«. C © §J Bj§ © @ 95 K M L T « , M it ft £ IE © fit ffl BS 

[ 0 0 4 6 ] 

ii^ itii3 i, 33, 3 5 & i o %$=aj i 8 1 K-fttD-fifaKmrnt zmsrit 

, Mil It 3 5 tfatWit & t> , ^tUcIEKM 3 3 $ 5 fcIgKj«t#f 3 1 tfffi < 

0 srci5ftio^^epi8i:ii*^riB]Kfiii$n^^{*, ^ ^ y ^ 9 1 , 93, 9 5 « en 

2 5 1, 2 5 3, 2 5 5 tmoftfifaKmrnh, mmtvrmm^^xsmm&mm^^m 

K %> fc ?> 5 o 

cn5fc|qI-OSl!ii^ ftftl 0©£iOliBIft«i 3 2 , 3 4 , 3 6 Ct«TBS 

t> , C©«-&*i*:*$c9I18©75flftKSI3t-r**'&fe:tt, ^ ^ > ^ 9 2 , 9 4, 9 6ttX 

01 2 5 2 , 2 5 4, 2 5 6 tf^^mKKmm® Q Km&L, , W%9zW I 8 tKtt 

-ft fa © m & k it b# ft m »? fc in *s -r § o 

[ 0 0 4 7 ] 

J: D l¥ IB ic B , H2 5©^]lffi«lc^v^T, % ft l 0 © £f W © M 7? © £ 5 > f 9 i 43 X 

zf ie n 4i m 3 i a: ie « k: s N bp * * © * -5 > & 9 3 $5 j; & m m f§ m 3 3 k m u 1 2 0 

6 ji a, t? ^ § o mmiz^^cQ $ y 5 9 3 ft «j; cf ffi ki « #1 3 3 a , sft^©^^y^95 
ft <fc tf eiifliw 3 5 l 1 2 0 mm/x;T*i> % □ mvj&r-mm? § t , 1 0 ©^noa 

M73©^^^^9 1 9 3 iCtb 1 2 0 gi^, fefflUBftTjCD^^y 

^9 5«^t^ife©^9>^9 3t>rtL 1 2 0JS51tlSo 
[ 0 0 4 8 ] 

|W|ia^%#feM^fe, ^MStu73:©^^y^9 2tt2£**©^^>'^9 4KSL1 2 0 
S it * , feffl!l«ft73©^^y^9 6ti£^*©^^>'^9 4 tML 1 2 0filtl?i„ 

j eti^nftfc^<^^^^ftJ:0MKKil«A > !M^l 2 0 Sil^T S ii v> 5 , ISL<S 
^JgTfjgttWKffiffl^ft^Klna^tjTjiSg-rSfcs P b - © S3 S *< ^ S M t * D , H 

2 5C!ifOl^2-3a^nTV^o W #: 1 0 ^ M C O V> T > ^ ffifl jl IS * 5 V * 9 1 , 
9 3, 9 5 T?SCofc:<l©il^jl^^r,*{|!lSf|5 4 1, 4 3, 4 5 O^TtfSSS 1 61 

Efe5*^ s^^niiiaisDgiatt^sf -p^snT^s. k 43, 4 5 # c 

CStgiLTSBtSt, % ft 1 Ott^^^tc^D, »IE(S«t8. 
[ 0 0 4 9 ] 

7i fill SI5 4 2 , 4 4 , 4 6 it ± SB © II Wt Wt 7? fit ffl M M ^ 6 5£ ~T S SU © £ y€ « |g © m ft 
iLTV^o * ft m K It , 2e mi 7? £ 4 2 {4 ±ti ® $ It it 3i & ® 1 6frB«f^±^&nT* 
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K> , -7? m D 2 O ©73E SgP 4 4 , 4 ettlV^taiEtftttiTfSf 1 G. © 

ft#e»*>nt^s, c.(om-&i>, ? 5 > * 9 2 , 94, 9 6©coatt»^r{ftffi3i3Sio 

*gS£f5JSBS4 2 % 4 4, 4 6 © £ © ^ S ^ % K B <fc D , ^* 1 0 » fs {SJ L ^ < % *3 
, * L T L/ ft M fe fit K £ ft JE gP fc if & M i& C . G . ©&#C2&5fc^5rai;ttlBT?fc 
ft «\ % 1* 1 0 it M t) ft if T? 4E HI f £ 7£ 5 5 o S fc . 0 2 5Kfii3^nfe^gfS*ffi«<Wt± 
, COlifr^tf S^S J£ % {£ B IIS # 7c "J? & < , ^O^ltltffiLT^S. 
[ 0 0 5 0 ] 

£ftS©, 33£Zf : £(Dm(D^&fe-%:mm%:[Blffi?%rclst>K, BI2 6fcifrnftffSlV^ 
ffiflB«T8, «NE»ti3U 3 3 , 3 5#g»bTl2«£ftT*JtK 

t5^!*73^7>^ 3 3 , 3 5 #<*«75r ©<> V KML 1 2 0 SJfiA,T*V>5 * 10 

7 >- ^ 9 1 , 9 3, 9 5*ff^.TV^ c ,B'V^^^5tslll2 6-e«fttt5^©^^> / ^9 3 
«ftM73?^>X9 1 K *f b 1 2 0 ft it A, T? 43 0 , f 1161*^7^^9 5 ft * i£ ? 

9 3 E»L 1 2 OgIA,fV^„ H 2 6 © tl ft 1 0 © ft 110 "I* & |I] *i K: , £ * * * 5 
>^9 4(i;feSM73^5'>^9 2 EML 1 2 0 ft 31 A, 7? 43 D , Sfe^«^^^v>^9 6 
ii£4'*i'7y^ 9 1 2 0 ft it A, V £ „ 

[ 0 0 5 1 ] 

HI 2 6 fc J3& ft £ m ft , ft 73 \c IrJ 2r> o T * ^ > £ © fit *@ # » HE W M it "T £ H8 46 T» tt „ 
0 2 5 K L ft %k 73 K r&J o T jfi ft m K ? 9 ^ # © ffi *B 3S ft £ d fcfcJ;«waJ45J:tfJi. 
gP {u B © ^ © /£ f t * HI M T £ o m A if , H 2 5 43 «fc tf 2 6 © ft ft M # M 35 4 2 # # T 3c 
# ffi 1 6 & ± #? "6 ± # -3 fc « T? , 0 2 6«1!) 2 * © £ JS 4 4 , 4 6 tt — 73 ^ 20 
MfoC . G . ©fC * L T t, 5 — 73 & £ C . G . © ^ 73 E , Eg HI 43 T 3£ ® 1 6 
±Kl*R*tiTS3£'lt*iSa6** t . Cl©cli:tt02 5 7?ftj5gP4 4, 4 6##fcMi>C. 
G. ©^73 K ifiS b TS* ft ft d t: «*fJtHW "T?fc £ o B26©^7 
>^©MlKWk:«7aJi:ffiffi*<Ji&l««T?ti, M 73 S gP 4 1 4s «fc ft 73 JS gP 4 5 M. fe S ^ 
ESifiLTt, 12 5©»«Wte«#fcffiffltf«® , r«Mffi"eJi5ft;fc£aM 1 , 4 5 © 
fi&J « £ ifi -3 & c t^ilTi/^o 
[ 0 0 5 2 ] 

± i a © £n < , * 5 v ^ * - ;v s re « ^ r m is © ^ < © # c 2 / 3 e ft ) ^ w ^ ft £ 

I9©*©SB©^^fe*^BJ!©^7y^PgPIg»]1tfi«^f£ffl1 ; ^, f LT$£1t^i#$ 30 
iH5±5 t?t5o CO«44HaA5/i8f 1 5 0OW*H2 7l;:^t. 4:*©j8|]gPl 
5 1 , 1 5 2 , 1 5 3 , 1 5 4 fct M © 181 PB * » * T HIS # M ^ £ , S fc t± (4 *B * # L 
<LT, 4^$.§BPg|5 1 5 1, 1 5 2, 1 5 3, 1 5 4 ©9% / >%< i: 3 ^^H^f tl© 

HP gP ^ ± IB © J: 5 ClT#?±tffe«*0Xfyyx hn-^tloT^Sffltt, X h 9 
FX h m - ^ tpom*) 3#<Dfflm&=.W<D&*<1r*), C ft *s % #: 1 5 0 © M * 3£ L 
, SJgtC-r^o o©«^4liS]5S©tl#:l 5 0IJ, giiff, * ft J fP £> » , li^fttSl 

[ 0 0 5 3 ] 40 

C ©«^: 4 1J3^%{* 1 5 0©*ff£L^W»©ttffi'&fe-&*IS2 8fc:3S-r#, PgPfuffi© 
HH#l~4tt, 9 0ft, fjxffl^ii*P^^fcIKS!)^r©^@fs*7^LTV^o ± 
IH6P^%{*10t:|l|filt, Pg|5l 5 1, 1 52, 1 53, 1 54© Jfc M gp iC %> £ JS gP © 
Xh5^Fl 5 8 SitfXf 7 7° 1 5 9gB^SLT^5o 
[ 0 0 5 4 ] 

ffim^^PXr^X^l 5 7Tf5t#SLfe23|cO«llIl 5 5, 1 5 6*Hfcflt*.TVS* 
aS0 4iSSil 6 O«0 2 9 ~3 3E^t. 6 0S, 

X fc lu 73 K m m T* is , ii^fc¥±i^:^^ffi±T*sffilL^:l^T?jM73lRl^[qi^^^^£<l 4: *K 
T:-#£o Sll 6 O^iltS^l^a. 2 1 5 5, 1 5 6 «$£<3l#-f5>ft£ 

4 * S -S P gP 1 5 1 , 1 52, 1 53, 1 5 4 OlfOX h 7 F 1 5 8 fcitfXr 50 
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Vlf^yi 5 9©XhP-^*jlSil4t\ l/^b4*C|!PSl 5 1 , 1 52, 1 53, 

1 5 4^I|6]f ti^tl^tt, HI © ft 0 1 5 6 £ D S < , S iE % © P % 1 5 1 , 1 

5 2 , 1 5 3 , 1 5 4 iOftV^ftOfill 5 5 3£ f # B £r St * L i& , Sf 1 6 0 © 6 {i 

* + ft \C W % ± W\ 6 B *P 1 5 1 , 1 5 3*J»iS^&»5±tf8, fOCfcT, HP ^ 
B#Li&-CV>5^ffiK*f-rS£3tfy h^t^^T, SHI 6 0©|lu^«*£o 

[ 0 0 5 5 ] 

8 3 0 Elti<ie 1 n5i(i:, 2 * © ft Pi 5 5, 1 5 6 H7^X;H 5 7 "O & # 

ntj5^ r^x;v«s«i6o*«iiTLT, ap^*KWi6i©^riRiotC5ijSi&Kaisj<: 

* T V> S „ 2 * © ft P 1 5 5 , 1 5 6H7^^;H 5 7 tLo^Oig^lTfeD, XX 

* ;v « ^ ep i 6 3?^-riHi«ia»^T?#sj:5te*<*i 6 2 t niig wr ti a m -e t> # w- 6 

n T § o L fc # o T x ft P 1 5 5 „ 1 5 6 Ji^KSVMc t T @fit 5 . 

[ 0 0 5 6 ] 

ft P 1 5 5 , 1 5 6 ©-^, W^Sefiil 5 5«jEI©Ign 5 K 152, 153 

, 1 5 4(D«*j;t)fegfS<, 5 6ai|gPl 5 K 152, 153, 154© 

ie m © m ffi «t t> fe e =f j§ <^ ^ , $ & a s & m c -e & s „ 0 3 1 tc m a* n r ^ § m k , mm 
mm 1 6 4*^ftKPt±3£}$®i 6*ftst3i*f 6n«, smi 5 5^i^t?itf 5 

n £6 46 S t s 7^X;M 5 7^@KLTS^SSil 5 6 # 3c ft ® 1 6 ©lEl^tjf ^ 
±(f §0 CO«IBK:*5^Ttt, Sll 6 OliJSI 1 6©±£^tlil 5 5 ^I^E, — 
ftfcjftifcO&VT^ H 3l£-r SJKfl.«, IE £ itff St « «J l 6 4t§„ 
[ 0 0 5 7 ] 

LfrLSBl 6 OtDjlSl^r^^V^ ggtt)^i« (03 2E(iiLT^ft^) © [h] $i 7a ft * 
IKLTl^lt 1 65t5t, 6 ft P 1 5 5 (iljf B 1 6 £ mmtl K £ Z> Z> ^> 0 , M 

3 ZKaKt±5li:*#l 6 2*ftj^-ra»lfllffl 6 5Ef LT@fit«o 6111 5 5 # flfi 
©PS 1 5 1 , 1 52, 1 53, 1 5 4 J; nifftl/^cfe, 1 6 0 OSl 

%n%±lf, f tlK ± D03 2 Cit«fi:Si?JlfiI 1 5 1 *5 £ / * fc it 6 31 7? P 1 53 

i*ft?>±tf ztir&nwfr zmtiZo 7^x;n 5 7fc»#fa»ssi©«ffiiis8*i 6 6 

*«D#»tT, Si 73 [rJ 1 6 5 ©51 <0 tf» Em C 6 & ^ «fc 5 K: ;fr tt P © HHE * Ifi ih f & 
C fc T* * « „ fe « ^ 6 P SI? 1 5 1 , 1 5 3liifill 6^^#L46T^&^fc#>, 6ft 
ffl 5 5i^S|l 6 0*IKS*5t#y hiSfc4S. Zft i: [WJ B# £ P ffi 1 5 6 fi , H 
3 3tStI}i:7^X;M 5 7 (Ciotaet, {til © & P g|5 1 5 2 , 1 5 4 * ft ¥ ft X 
F Ff LTXf'y7°t?iB|t N Sf * , ^ 5 > X 43 J; 5£ 14 % ft J# f S ffi K fc: & 5 „ 
[ 0 0 5 8 ] 

0 3 4 T»(i8iPiiD$fftlft2 6 0 4 P % ^ © X x ^ tf > 9 © jig # © ffl IZ 43 

^e»«#i»^Tnfe^f'ifflBrfii , r»S3^, 03 40iiiii~i o k ^ l be k $ m s n 

T^5iSTfffl»4T5nfti'7V^ffi!!l«i 2 6 1 , 2 6 2, 2 6 3, 2 6 4, 2 6 5 
, 266, 267, 2 6 8 *ffl^TifrnT^5, 
[ 0 0 5 9 ] 

m f* 00 2 6 0 tt , i# 2 6 0 OWIlC f til t 7 F, 1+ 2 -b >y h © P 
g|5*tLtl/>§o iiifft»2 6 OtIC^§ 4*<Dia5 2 8 1 N 2 8 3, 2 8 5, 2 8 
7 It , ft^ ft<D ^ y ^ mm^m Z Q I , 263, 265, 2 6 7 E J; oTKSlL, £ 
n6Ift8fTf&7^K5- *7 3 0 1 , 3 0 3, 3 0 5 ^^^1^11^77^7 2 7 1 
, 2 7 3 , 2 7 5 , 2 7 7 %I1L, $ ft-OEI18 LT^« 0 ft# 2 6 0 £« 

©fe5l-feyh©4*©pgP2 8 2, 2 8 4, 2 8 6, 2 8 8 «-?-n ; e , tl^9>'^IgK)S 
1 2 6 2 , 264, 266, 2 6 8 tfllLT* 0 , i:tl6Ii8I?tt7-< F 7-^ 7 
302, 304, 3 0 6 ^fnftlHy^7 2 7 2 v 274, 276, 2 7 8 5:11 
b, *LT-OEi8lT^5, 4^©Pgp©=&-feyhtt N ^5^X43 ±tf$Stts!j»filft 

co^tfi, ttrft i o k mt z> ±mmm t mm k (hi, #m) , :n^is?ot-yF 
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[ 0 0 6 0 ] 

m j! _k *> «t tf El 3 404Wjg*|ICOV , >T©*«iqi**SK:'rSfe«>Kx % f* 2 6 0 Mffl'J 

t s 5 i pP c a is 7? ^ 5 u t [Si ^ q t i , 2 , 3 , 4 £ # % # &t ft o m % *r M © P §P 

2 8 1 . 2 8 3 , 2 8 5 , 2 8 7 0|ISt7h (6119) EO^T(i, PS 2 8 1 S 1 

PgP 2 8 3 «2i:b, 19 2 8 5 B3 JlL, ^ 2 8 7 li 4 tt§, ME 

£ ffl © P gP 2 8 2 , 2 8 4 , 2 8 6 , 2 8 8 <D M V h K ~D ^ X it ( & (S!f P gP ) , P gP 

2 8 2 BliU 2 8 4tt2 Jib, PgP 2 8 6 «3i:b, ^Ltis|5 2 8 8 !i4 tf 

§ o 

[ 0 0 6 1 ] 

S ft m M ± , ^M<DXxv/tf>'^©l«#& — S 59 PB TMt *> n , M ^. ti' P gP © fir >=> ft ft 10 
Xf7/H, 61^7y^f 7 2 7 1\ 2 7 3, 2 7 5, 2 7 7 ^fftf H9 OgmfsL 
T jg C § o |W|«tfc;fc{llPgP 2 8 2, 2 8 4 , 2 8 6 , 2 8 8 t O l/i T ii , £ n ?> P gP © $T 
ft ft X -r y 7° « , £1^7y^7 2 7 2 , 2 7 4, 2 7 6, 2 7 8 A'f nfn9 OfiH 
f s b T |H c % o 
[ 0 0 6 2 ] 

cn& 2jj5*I?t5feftC^ «*tfH3 40£IWS 2 8 2 » 2 8 4, 2 8 6 , 2 8 
8 tfi t «r 5£ <D X -r y tf 1/ 4? © JiR # * r 4 - 2 - 3 - 1 J OfttLTits: fcA^f -So 
fV>Ix§^ $fif^4 ( ft P 2 8 8 ) ^Xfy^%M!i&t5. ^(^57^^7 2 
72, 2 7 4, 2 76, 2 7 8 iM/4BK, BP^ 9 Og@febfcf|, P # ^ 2 ( M ft iZ 
j£ ^ P gP 2 8 4 ) iUf 77^i!6tS, ^^^5> / ^^r2 7 2, 2 7 4 , 2 7 6 , 2 20 
7 8 # $ 6 IC 1 / 4 HI $5 L ft & , P # # 3 ( ft # E i£ ^ P gP 2 8 6 ) A^f 7 7"^l!lSt 
So ^(^7^^*7 2 7 2 , 274, 276, 2 7 8 ^ ? f> (C 1 / 4 @fi b t ^ 6 , P 
1 (M7?PgP 2 8 2 ) AUf7 y°*FMt&T %> o * 5 V * 3*7 #3 5IU/4 mis L ft 

ft , c © in # # nxfte&Zo 

[ 0 0 6 3 ] 

2 * s rc it n jw ± © p gp # - £ {«: x f- y 7° -r s x f - v vf y ^ © m # e a 6 m m © t> © 

1-2-3-4 
1-2-4-3 

1-3-2-4 30 

1-3-4-2 

1-4-3-2 

1-4-2-3 

cn6©*I#l<:o^T» -SO«fcS8B* 2 8 1 , 2 8 3 , 2 8 5 , 2 8 7fc'i(fS 
MM©PgP 2 8 2 , 2 8 4 , 2 8 6 , 2 8 8 (i*# 3 0 0(C»ot, 

gP 2 9 1 , 293, 295, 2 9 7 3: ft £ {|J M IS It IS 1*1 © J£ gP 2 9 2 , 294, 296 
, 2 9 8 ^I^£giL*^J;5t, nf fig & PI D j£ it T SB B $ ft S C t M S b ^ <, S 
fc^Stto ft a6 izMfo C . G. HH0^7VX^«-3^SfegS 0 
[ 0 0 6 4 ] 

L b , * f* 3 0 0 © m K. » 5 P gP © IB) IB * S j£ £ S & S £ « ±1 , 40 

1-2-3-4 
1-3-4-2 

s^iiitst, cn6***?tt, 2 * © ii jg ■? & p gp © — ft & ^ ± k ft 5 ft # 
oira, t. 5 - 7^ *^ ^ a w m ft f? e ft s c i: » * < , c n k «fc <9 p s -r s 2 ja gp ^ 
gftt"rs©*B5<*<, c02-3©is©9$, «# 1 - 3 - 4 - 2 075^^7 yxtsnt 
t^s^, Jtntt^-rnoiBiyin-s^v^TtiS^c. g. ft <?jsapiifi©iBi*#je# 1 - 2 

[ 0 0 6 5 ] 

v v x © * * # * s (D 7? $» n «\ bp 13 p -r s s gp $ ft a p gp h © m m * m if %> ft & 50 
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K IIP 95 © fa ffi % + ft j£ < ^ciA^fSCfinit © c t> 4 o © flip Hi : 

1-2-4-3 
1-3-2-4 
1-4-3-2 
1-4-2-3 

7*5. Etl5400ilOS:fr1?8, 1 — 4 — 3 — 2 © II # ^ ft t ^ 7 V X t ft ft T l" 1 
[ 0 0 6 6 ] 

mm l r ^ 5 4 kp © $ % © 2 p s it it * n w ± * m h# k ^ ff ^ -e § «t 5 k y 9 > y © 
ffl^ta^-rsctfepr^TasSo fe-65A,ji*g-rs4iHi©*<D3ifij©/ , «v>'x*^'r<ifc: 

ft < EIB?K:#?t*'»5J:5 Jc $t ^ £ 7c It (ft *@ =b f 5 C i: it „ IRLT^SEapff 1 * 
fctffcft £fc46^R]"tlT*&3o LfctfoT, iEflIK: 2 W*<rai^^ff -rs«#, : 

( 1 , 2 ) - ( 3 , 4 ) 
( 1 , 3 ) - ( 2 , 4 ) 
( 1 , 4 ) - ( 3 , 2 ) 

©*#lt§ci:*^ifi-ejb§o i:n6 3O0Hi)Bt^v^T{i^7yxKl!iP6, r x 

j m © m # it ffl to z n s & * , & © us # # a 5 : 

( 1 , 3 ) - ( 2 , 4 ) 
( 1 , 4 ) - ( 3 , 2 ) 
C ft S> 2 -D CD ffl JIB © 5 -ft , i^^yXtfg^Ctt ( 1 , 3 ) - ( 2 , 4 ) T? & 3 „ 
[ 0 0 6 7 ] 

S 46 5 i: , * ft ^ ft S * 5 8a ft @ St K ~D ^ T « fe H * L ^ X -r y tf > 9 © MR # 3 fi 

, mm 1 - 3 - 4 - 2 ^^ffl-T § t <kv>„ affft»6fr«*i0^7>X**J65«^l4 
, I#l - 4- 3- 2*ffi«tSi:J:ir^5 5. JIB # ( 1 , 3 ) - ( 2 , 4 ) » , MWi& 

m m t ft & t* , ^^7*A#fi i ^MSft5J§i'&t<iffl-rsfc<i:^o 

[ 0 0 6 8 ] 

y h 33 J; tf M 12 * 5 > y £ £ l N ja o BP g p /"? - © tf # y h M f S -« 7? fSj © M W] It W 
mv m 73 ft K f± Wj ft ^ J: v iz ffl [S £ ft T ^5 BP gp V t\ - 7? & D , c ft «k 0 ± 

13 m v it Mk \c s m^u^ — it^my b'<om *> ^mfci* % z tm«$ tc tf ^ y h t ^ l » 73 

In] tcKj < C fc^T-f §„ C ©8©£J&£ fe«BUH«»«© — OT?£ S * 9 V 
fc » fS. iL ft: 3 1 ' ^0 3 5(Cgt 0 C ©Sf i t fc » illS 3 1 ' It, Jffll SB - 1 0 
0 t JJEP X h 5 y b 2 1 * # Cy ^ ft 6 ft S 6v SfettiS^^nfe 1 *Cny fttt 
7^ft 1 7 O^f ITfeD. C ft B S ^ fli jg Tf f? § , f LTliti^tCtld^f 5 

0 ^y^*^-;Hfeli^79 1 ttg71/-A7 , P-h 1-4 4^5J:lBjtt#tf§Xlf 
y H ;V f f: (i 7 ^ X ;V l 7 6 © ± tc m $e tc D # 5 ft T v § o IfionyFi 7 0* 
Iff T, I^gEt^^y^lfygPl 1 0 % f£ 5 # , d © SP ^ *^ 5 ^ ^ ^ 7 9 1 © ja ^ 3fi 
<C$5^7y^3ll 7 2 (C i L E t ft 5 o n y K 1 70©pg|5P/ ; i;-g|Sl o o a ^ 7 y 

1 0 610 J#i)a 1 8 0©IESfettIl 8 6^I!)l^yFsM 8 8^ 
-e # t>\ d C T? a y K 1 7 0 It ft if 6 ft T m gp X h 9 y h 2 lfcSS:D7feSBaJK«*fi«4 

isi?#tfSo y 9 >- y mmmm 3 i * ^hubbiwi^mit- 6 nt* t> . ^ ©ei^7y^i 

1 0 8»SjfBl 6 0liNtfLj|Sa*jtO„ ^ ft ft K , ?77^79 1^7^ 
;l/ 1 7 6(Cl^7y^U O8O@^0lt5i, yy>y^T9 1 » if gl5 U /* - 1 
0 0 * ± IB © tm < , S ffl m 1 0 0" "p I" J: 5 if # y h M l 0 2 » L It 7? ft t fig @ L 
T»*a, WX177 l *s J: t; £ gp 4 l%*f|OXf7^F*J;tfXfy/XF 

p - y © is 3t ss *s x zf r - =h m $8 k m m * & % ( m z. it m i & <t tf 8 * # m ) » 
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(DM -Si, #»SXb7yh2 1 «k — l OOlii^iDOll^Ji&ltnU^Bf 

, g0JStIftl 8 0« N B35£^t*E, * © IS ASB gP 1 8 2 & £ ^ © Jg g|S 1 8 
4««*tl j etl±aP7V' — A 7" U - F 1 4 6*5j;tfJg7P-A7 0 p-b 1 4 4 © Rg (HI ?L 1 8 

m 3^ n m m f* 1 8otfe#ym o 2 © 0 t> * @ $e t? s § c t # m $ l ^ „ m 0 ^ » 

#ti£ f* 1 8 0 © m ?L S fc « it 1 S 6 its B gp l> * - 1 O O at M IE ?L S fc « ft! 1 8 6 © tf> © 
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